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(54) Method of increasing the bioavailability of nimesulide 



(57) The present invention relates to a method of 
making nimesulide more bioavailabie by adsorption on 
a polymeric carrier, with use of the solubilization tech- 
nique in an organic solvent or by co-griding in a high- 
energy mill, with formation of an inclusion complex 



[nimesulide:polymeric carrier] of improved bio-pharma- 
ceutical qualities. In addition, the present invention re- 
lates to physiologically acceptable pharmaceutical com- 
positions containing the [nimesulide:polymeric carrier] 
complex as well as to the relevant use of same. 
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Description 



m2£Lrior r 56 ",! ' nVent , i0n re,ateS 10 3 meth0d ° f making " im ^ulide more bioavailable by adsorption on a poly- 
menc earner, through use of the solubilization technique in an organic solvent or. by co-grinding in a hioh-enemv mi 

SooSTn ^ad n dl a nT USi ° n ?° mP ' eX fnimeSU ' ide: P °' ymeriC Carrierl ° f improved bioptarmaiiti T 
ES ini ^ r PreSem ' nVent,0n re ' ateS 10 P h y siol °9 ical| y acceptable pharmaceutical compositLs containing 

he .nclus.on complex [n.mesulide: polymeric carrier] as well as to the related use of same onta.ning 

[0003] Nimesulide fN-(4-nitro-2-phenoxyphenyl)methane-sulfoanilide] is a molecule having an anti-inflammatorv 
10 mS M a a ^' 9e£iC aC,i ° n WhiCh be ' 0ngS t0 the 9r0Up 0f "°n-steroida. anti-inflammatory drugs ' nf ' ammat0ry 
[0004] Nimesul.de .s a weakly acid molecule (pKa = 6.5) and differs from other non-steroidal anti-inflammatory drugs 

mo"c U u?es ^££2 st^T "S * ***> 9 ™ P ^ * * pical of the 'ast-mentionTd famt of 

mn« M chemical structure of n.mesul.de explains its very low solubility in water and in polar solvents 

AbovJ a in™J f ,S ? drU9 H ab0Ve a " em P'°y ed in the thera Py of Painful articular diseases having a chronic course 
is Zl 'Z Ji > ^ " ged US6 ' n,mesulide shares the to'erability profile of other similar molecLs. characterized 

by specific injunng capacity to the detriment of the digestive system, with appearance of ulcers, bleeding and perfora 

[0006] Nimesulide is weakly soluble in water and in polar solvents 

[0007] Nimesulide is insoluble in diluted acid solutions, fairly soluble in chloroform, soluble in acetone methylene 
20 SSf Z Ul '° nS ° f 1 N S ° diUm h V droxide > weal <ly liable in methyl alcohol and ethanol ™thylene 

Spsls?nVoacS? 0 Pr f 1 1 TT* "* ^ °^ S °" d Pharmaceutical forms (tablets. 

n a l U es and packets of g^ules for extemporary suspensions) and rectal forms (suppositories) 
£ So" PharmaC0,09iCal P^P^ies highlight that it exerts a weak activity inhibiting synthesis of prostaglandins 

25 L° a 0 ,, 1 wJrJT' Pha ™ a °°j< ca "y active doses . « does not inhibit the cyc.o-oxygenase enzyme at the gastric 
ZoX2) ^ Pr ° Stagland,nS P roducti °n where inflammation occurs (direct action on 2 cyclo-oxygenase, 

\T™lLnT herm ° r ^ " T r ? Cent ' y diSC ' OSed 3 mecnanism of lhe scavenger type through which nimesulide restricts 
P r™e^ 

30 LwTnf 51 P harmacokinet,cs of the Preparations presently available on the market, one can become 

aware of the fact that oral administration has a maximum peak of haematic concentration (Cmax) around the second- 
ed hour. ' t,me 2 5 h0U ™' Sh ° Wing efficient haematic concentrations until the sS- 

35 ron^! ? e r !° tal admi , nistration on the con ^ has a Cmax around the fourth hour, with a half time of about 5 hours 

K^pSKSSSr place throu9h the urina * tract wi,hout 9iving rise 10 ac ™ ph ™ — 

^ 5 l a t l !r eSUliCle h 88 a ' mOSt a " non - steroidal anti-inflammatory drugs, is therapeutically used in non-painful phlo- 
?nni R , n Z accom P an,ed b V PV^ a . " Particular concerning the osteoarticulation system 
Elv^r h 9 r teSt drawbacks in use of nimesulide for painful syndromes is due to the fact that the Cmax is 
IomTvTZ ? S , ' l aPF T S b6tWeen 1 5 and 4 h ° UrS l Be ™"*M Drugs, 46 suppl. 1 , pages 64-72. (1 993)] 
ZJl hinh , n ° t ™* " ^ ^ *" aCUte painful states ' where ^sulide is required to 

,7^i 9 t I 658 aCt '° n Wh6re nimesulide is to Perform its action in a short period of time after 

administration, within an hour for example. 

1?™^"? SS ° f aCti ° n iS direCt ' y connected wi,h "bioavailability" of the nimesulide "in vivo" and, therefore with 

result ll Sa 7 iT T bi °'° 9iC ,IUidS m ° re qUiCk ' y ' WhiCh ,rom a mere, V Physico-chemical point of view 
results in a greater dissolution velocity of nimesulide in water. 

[0019] In addition, pharmaceutical formulations containing controlled-release nimesulide are desirable for the pur- 
P 0°0 S 20 0 Th a,n ' n9 , ,0 : e H rCO , ncent ; ations o' the ac tive ingredient in the serum and t^sue, but more prolonged in time. 
thfmLI c °ntrolled-releasefor™iations would enable the same therapeutical effect to be achieved while reducing 
the number of da,.y administrations, reducing the daily dose of the active ingredient, and reaching efficient haematic 
and tissular levels of the active ingredient. 

vrltll J^r' th6re iS *!".' 3 " eed f ° r P harmaceuti cal forms of nimesulide capable of overcoming the drawbacks 
present in the pharmaceutical forms that are already commercially available 

55 fJ 0 ? 1 Th< \ technical P roblem that the present invention wishes to solve is to overcome the limits and drawbacks of 
JJ me Known art. * 

SSL partiCUla ^* he tecnnical P rob,em ^ the present invention wishes to solve is to modify the absorption 
kinetics of the nimesulide active ingredient "in vivo". H 

[0024] The solution to the above mentioned technical problem is offered by the Applicant of the present invention 
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that has surprisingly found that by changing the original structure (in the following "destructuration") of nimesulide. the 
same acquires a greater capability of being formed into a solution. 

[0025] The Applicant has found that destructuration of the nimesulide involves transformation of its original crystalline 
structure to an amorphous form which has a greater tendency to become a solution as compared with the crystalline 
5 form. 

[0026] The Applicant has selected a group of substrates, carriers of the polymeric type in order to obtain an inclusion 
complex [nimesulide: polymeric carrier] containing nimesulide in an amorphous form which has a greater bioavailability 
than nimesulide in a crystalline form. 

[0027] The complex [nimesulide: polymeric carrier] enables therapeutical concentrations of the nimesulide active 
io ingredient in the serum and therefore in the tissue with a maximum peak of action within the first hour of administration. 

[0028] In addition, the complex [nimesulide: polymeric carrier] shows a therapeutical action over a period of time 

greatly higher than the period of time that can be obtained using the oral formulations presently available on the market. 

[0029] It is an object of the present invention to provide an inclusion complex [nimesulide: polymeric carrier] having 

the features set forth in the accompanying independent claim. 
'5 [0030] It is another object of the present invention to provide a pharmaceutical^ acceptable solid pharmaceutical 

form having the features set forth in the accompanying independent claim. 

[0031] It is a further object of the present invention to provide use of a solid pharmaceutical form as a medicament, 
as set forth in the accompanying independent claim. 

[0032] Preferred embodiments are set forth in the accompanying dependent claims. 
20 [0033] Further features and advantages of the invention will become more apparent from the description of a pre- 
ferred embodiment given by way of non-limiting example with reference to the accompanying drawings, in which: 

Fig. 1 shows a thermal analysis spectrum (DSC) carried out on a sample [Nimesulide: Crospovidone = 1 :4 w/w] 
prepared in accordance with example 2; 

25 - Fig. 2 shows an X-ray diffraction spectrum carried out on nimesulide; 

Fig. 3 shows an X-ray diffraction spectrum carried out on nimesulide dissolved in acetone and dry-concentrated; 
Fig. 4 shows an X-ray diffraction spectrum carried out on Crospovidone polymeric carrier: 
Fig. 5 shows an X-ray diffraction spectrum of a sample [nimesulide: polymeric carrier]: 
Fig. 6 shows an FTIR spectrum carried out on nimesulide; 

30 - Fig. 7 shows an FTIR spectrum carried out on the NSP [Nimesulide Polymeric Carrier] complex prepared in ac- 
cordance with example 1 : 

Fig. 8 shows an X-ray diffraction spectrum of a direct mixture (nimes-ulide/polymeric carrier) after treatment with 
a solvent. 

35 [0034] In the inclusion complex by adsorption [nimesulide:polymeric carrier] being the object of the present invention 
the nimesulide active ingredient [N-(4-nitro-2-phenoxyphenyl)methanesulfoani!ide] does not show a crystalline struc- 
ture. 

[0035] The complex [nimesulide:polymeric carrier] is in a solid form and nimesulide is adsorbed on the polymeric 
carrier. 

JO [0036] In said complex nimesulide does not show an ordered (crystalline) structure but it is present in an "amorphous" 
form. 

[0037] Nimesulide in an amorphous form has better passage features into a solution than nimesulide in a crystalline 
form. 

[0038] The polymeric carrier is a pharmaceutical^ acceptable polymer selected from the group consisting of hy- 
45 drophilic polymers insoluble in water. 

[0039] In the complex [nimesulide:polymeric carrier] the nimesulide and polymeric carrier are in a ratio by weight 
included between 1:10 and 10:1 w/w. 

[0040] Advantageously, the hydrophilic polymer insoluble in water is cross-linked polyvinyl pyrrolidone and deriva- 
tives thereof. 

so [0041] Other polymers belonging to the class of cross-linked polyvinyl pyrrolidone are Polyplasdone XL, Poly- 
plasdone XL-1, Polyplasdone INF-10 differing from Crospovidone due to their particle size. 

[0042] Advantageously, to be employed as coating are water-soluble polymers selected from Eudragit 12.5 P, 
Eudragit S 12.5 P and polyethylene glycol 400 and water-dispersible polymers selected from the group comprising: 

55 polyethylene glycol of a molecular weight included between 6000 and 24,000 (PEG), celluloses, hydroxypropyl 

cellulose (HPC), Eudragit S 12.5 and Eudragit RS 12.5. 

[0043] Preferably, the nimesulide and polymeric carrier are in a ratio by weight included between 1 :5 and 5:1 ; more 
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preferably in a ratio by weight included between 1 :4 and 4:1 

[0044] The process for preparing the inclusion complex [nimesulide:polymeric carrier] involves a step in which 
nimesulide is adsorbed on a polymeric carrier of the above described type. 

[0045] Nimesulide is adsorbed on a hydrophilic carrier which is insoluble in water, by use of an appropriate solvent 
or, alternatively, by mechanical activation to obtain a complex fnimesulide:polymeric carrier] in a solid form containinq 
the nimesuhde active ingredient in an amorphous form. 

[0046] In a preferred embodiment, the step of adsorbing nimesulide on a polymeric carrier takes place by: 

- preparing a solution comprising nimesulide and a polar organic solvent: 

10 - adding a predetermined portion of the solution comprising the nimesulide and a predetermined portion of polymeric 
carrier; 7 

- eliminating the solvent employed in the solution until an active ingredient having a general formula [Nimesulide 
polymeric earner] is obtained in which the nimesulide is present in an amorphous form. 

is [0047] Practically, it happens that the nimesulide taken separately is a molecule insoluble in water and the polymeric 
carrier taken separately is a hydrophilic polymer insoluble in water. 

[0048] Under conditions adapted to promote adsorption of the nimesulide on the polymer carrier an inclusion complex 
[nimesulide:polymeric carrier] is formed. 

[0049] Alternatively, in another preferred embodiment, the step of adsorbing the nimesulide on a polymeric carrier 
20 takes place by: 7 

- pre-mixing a predetermined portion of powdered nimesulide with a predetermined portion of powdered polymeric 
carrier until a homogeneous nimesulide and polymeric carrier mixture is obtained: 

- co-grinding the nimesulide and polymeric carrier mixture in a high-energy mill until an active ingredient is obtained 
which has a general formula [Nimesulide:polymeric carrier] in which the nimesulide is present in an amorphous 
form. 

[0050] Optimization of the process for obtaining the complex [Nimesulide:polymeric carrier] was carried out by cor- 
relating the technological preparation parameters with some features of the preparation, such as: 

a) degree of destructuration : index of the activation degree achieved by the active ingredient: 

b) solubilization kinetics: index of the thermodynamic activity reached by the active ingredient 

c) dissolution velocity: it enables evaluation of both the thermodynamic parameters and other physico-chemical 
features such as wettability and particle size. 

[0051] By virtue of the particular thermodynamic state of the activated form, the dissolution velocity of nimesulide in 
the inclusion complex [nimesulide:polymeric carrier] is higher than that of the nimesulide active ingredient just as it is 
[0052] The best biopharmaceutical features bringing to a higher bioavailability of the active ingredient were checked 
by tests earned out "in vitro" by comparing the dissolution capability of nimesulide adsorbed on a polymeric carrier with 
a nimesulide just as it is, in normal simulated biological fluids (buffers, for example). 

[0053] The above gives rise, from a pharmacokinetic point of view to achievement of the Cmax in quicker periods 
of time as compared with presently available oral forms (1 .4-4 hours) and, from a clinical point of view to a quicker 
arising of the analgesic effect. 

[0054] This result would enable the dosage, presently of 1 00-200 mg/dose, to be reduced so that less medicament 
is advantageously employed for a patient. The greater quickness of action and the consequent welfare effect would 
be accompanied by a lower incidence of side effects. 

[0055] The improved pharmacodynamic and pharmacokinetic properties make use of nimesulide more appropriate 
even in phlogistic states with a marked painful component. 

[0056] As regards formation of the inclusion complex, a method was identified which contemplates dissolution of the 
active ingredient in an appropriate solvent and subsequent adsorption of same on the polymeric carrier, as well as a 
method of adsorption carried out by co-grinding. 

[0057] Advantageously as a polymeric carrier, hydrophilic polymers insoluble in water were used such as cross- 
linked polyvinylpyrrolidone (PVP - homopolymer of the 2-vinylpyrrolidone) (commercial name: Crospovidone) obtained 
by a particular polymerisation technique called "pop-corn" technique giving the structure a high adsorption capacity 
towards organic molecules and, at the same time, a high capacity to release them. 
[0058] Advantageously, Crospovidone was employed. 

[0059] The invention further contemplates use of water-soluble and/or water-dispersible polymers such as polyeth- 
ylene glycol (PEG) having a high (6000-24,000) molecular weight, hydroxypropylcellulose (HPC) and other chemically 
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compatible polymers. 

[0060] It should be noted that these polymers are used in common pharmaceutical practice and their tolerability by 
the organism has been known for long. 

[0061] The required analytical tests to highlight the occurred formation of the complex [nimesulide: polymeric carrier] 
5 called Nimesulide Polymeric Carrier NSP were carried out, as well as studies relating to the dissolution kinetics with 
respect to nimesulide just as it is. 

[0062] The classic analytical methods utilised confirmed the occurred adsorption of the active ingredient on the se- 
lected polymeric carrier, through interactions of the electrostatic type, as well as the possibility of highlighting the re- 
activity of the biochemical type, "in vitro", towards cyclo-oxygenase 2, COX2. 

w [0063] These methods are: differential scan calorimetry (DSC), X-ray diffractometry and FTIR spectroscopy. 

[0064] It is a further object of the present invention to provide a pharmaceutically acceptable solid formulation com- 
prising the complex [nimesulide:polymeric carrier] for use as a medicament. The solid pharmaceutical forms being the 
object of the present invention can be oral solid pharmaceutical forms (tablets, capsules and packets of granules for 
extemporary suspensions) and rectal forms (suppositories). 

15 [0065] The above mentioned formulations involve: 

a) immediate release of part of the active ingredient in contact with the gastric juice; 

b) protection of a "first" part of the NSP until it reaches the first portion of the small intestine, where by virtue of its 
improved biopharmaceutical features, nimesulide is quickly released and quickly absorbed in the biological fluids; 

20 c) protection of a "second" part of the NSP until the large intestine. 

[0066] The pharmaceutical formulation being the object of the present invention also involves use, in association 
with the gastro -resistant and coating material, of one or more of all surface-active agents that are acceptable from a 
pharmaceutical point of view, for the purpose of facilitating and further increasing absorption of Nimesulide and irn- 
25 proving bioavailability of same. 

[0067] Preferably, surface-active agents are selected from: 

1. Non-ionic surface-active agents, selected from: polyoxyalkylene ethers of higher alcohols, in particular those 
corresponding to the general formula: RO-[(CH 2 ) n -0)] x -H, where R can represent a higher alkane, an alkylphenol 

30 or a stearoil residue; 

2. Ionic surface-active agents selected from: pharmaceutically acceptable quaternary ammonium salt, betaines. 
alkylbetaines, alkylamidopropylbetaines: benzalkonium chloride, dodecyl sodium sulfate: and 

3. Natural surface-active agents selected from: lecithins from soybean and eggs for example, that are very efficient 
in promoting absorption of the active ingredient. 

35 

[0068] In accordance with the invention, surface-active agents are contained in a ratio varying from 0.01 to 1 0 parts 
of surface-active agent for 100 parts of nimesulide. 

[0069] The compositions of the invention, as already said before, comprise use of a gastro- resistant and entero- 
soluble material, so as to enable part of the active ingredient to pass through the stomach in an intact state (a quite 
40 acid pH condition) and a certain amount thereof to be released in the small intestine (pH < 7) and a final amount thereof 
to be released in the large intestine (pH > 7). 

[0070] Examples of substances adapted for gastric protection are: cellulose acetophthalate, Eudragit® L and S; a 
mixture consisting of 38% polymetacrylic acid - 46.7% polyvinylacetate - 7.6% stearic acid - 7.7% tetrahydrof uryl oleate 
- lac, and all other known substances giving the pharmaceutical active ingredients gastro-resistance and entero-solu- 
45 bility. 

[0071] The formulation being the object of the present invention can be accomplished in the form of tablets or gastro- 
protected pills, gastro-protected microgranules with or without an inert material of the sugar type as a medium and 
formulated in capsules or packets, gastro-protected particles of NSP in an aqueous suspension which may be ready 
or extemporaneous, in a single or multi-dose form. 
so [0072] The compositions of the present invention contain NSP amounts capable of constituting unitary doses (single 
administration amount) of the active ingredient included between 10 and 500 mg. 
[0073] The following examples further illustrate the invention without limiting it at all. 

The material employed in the experimental tests are: 

55 

[0074] Nimesulide commercially available from ERREGIERRE (Italy) A batch of cross-linked polyvinyl pirrolydone 
(Crospovidone) was supplied from Eigenmann & Veronelli (Italy). 

[0075] Preparation examples of the activated system [nimesulide:polymeric carrier] are reproduced hereinafter. 
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EXAMPLE 1 (Activation by use of a solvent) 

[0076] The activated system [nimesulide: polymeric carrier = 1 :4 w/w] was obtained by for example treating 1 0 g of 
polymer with 2.5 g nimesulide solution in 5 ml acetone. 

[0077] Subsequently the solvent was removed under vacuum at a controlled temperature and the powder thus ob- 
tained was sieved (60 mesh) and homogenized. 

EXAMPLE 2 (Activation by co-grinding in a "high-energy" mill 

[0078] The activated system [nimesulideipolymeric carrier = 1 :4, w/w] was obtained by treating the powered 
nimesulide and polymeric carrier in a pre-mixing step over a period of time of 30 minutes. 

[0079] The obtained mixture was subsequently submitted to a co-grinding step in a high-energy mill over a period 
of time of 3 hours, under controlled experimental conditions (phase displacement angle of 30°). 
[0080] The powder thus obtained was sieved (60 mesh) and submitted to the provided analytical controls. The ther- 
mogram relating to a sample co-ground for 3 hours with a phase displacement angle of 30° highlights a percentage 
of residual crystallinity of 7-9% (AHf about 2.4 J/g), FIGURE 1 . This residual-crystallinity value is a good result because 
values lower than 10% are considered as acceptable results. 

[0081] The Applicant has carried out analytical controls on samples of the starting products, control samples and 
the activated system. 

Thermal Analysis 

[0082] Thermal analysis was conducted by Differential Scan Calorimetry (DSC); analyses were carried out in a ni- 
trogen flux (50 ml/min-1) at a heating speed of 10°C min-1 . 



X-ray Diffractometric Analysis 

[0083] The analysis was carried out on powdered samples (26:5° -5- 40°). 
30 FTIR Analysis 

[0084] Samples were analysed in nujol. 

[0085] The thermal analysis (DSC) conducted on nimesulide shows a solid/liquid transition endotherm alone in the 
gap between 146.35°C and 164.10°C with a peak T° corresponding to 152.11°C, with an enthalpy of 156.5 J/g. 
[0086] The thermogram was also recorded against time (in minutes), always heating with an increase of 1 0°C/minute; 
then the cooling step (1 0°C/minute) was carried out followed by a new heating step still with the same thermal increase! 
[0087] Such a thermogram, taken as a whole, shows a solid/liquid transition endotherm (between 10' and 11'). In 
the subsequent cooling step no peak to be ascribed to recrystallization of nimesulide is noticed. 
[0088] The X-ray diffraction spectrum shows a highly crystalline structure, FIGURE 2. 

[0089] Also recorded was the thermogram relating to nimesulide dissolved in acetone and subsequently dry-con- 
centrated. This further investigation was made necessary due to the use of this solvent in the preparation process for 
the activated form and, more specifically, in the nimesulide adsorption step on the cross-linked polymer. It is to be 
noted that nimesulide, after elimination under vacuum of the solvent, is reorganized into two crystalline structures (two 
very close solid-liquid transition peaks). 

[0090] In this context, a comparison between the X-ray diffraction spectra of the nimesulide just as it is FIGURE 2 
and nimesulide dissolved in acetone and dry-concentrated, does not show any amorphous character of the active 
ingredient, FIGURE 3. 

[0091] The thermal analysis by DSC of Crospovidone shows a greatly widened endothermic curve included between 
about 62 and 1 78°C due to loss of the water contained in the polymer. 
[0092] The X-ray diffraction analysis is typical of an amorphous substance, FIGURE 4. 

[0093] The DSC thermal analysis carried out on a sample of NSP (activated complex NSP) prepared following Ex- 
ample 1, shows a greatly widened endothermic curve, included between 61 and 148°C, but the melting peak of 
nimesulide is not reached. 

[0094] The X-ray diffraction spectrum confirms the presence of nimesulide in an "amorphous" state, FIGURE 5. 
[0095] A comparison between the FTIR spectra, carried out on the nimesulide just as it is, FIGURE 6 and on the 
NSP, FIGURE 7, shows the disappearance in the latter of the signal relating to NH, to be most likely ascribed to 
electrostatic interactions between the active ingredient and polymeric medium, as a confirmation of the occurred ad- 
sorption. 
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[0096] 

(PVP)]: 



Mixtures prepared in accordance with Example 1 , with the following ratios (w/w) [nimesulide: polymeric carrier 
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2:1 
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were analysed in DSC. The related thermograms show that a partial adsorption of the active ingredient is obtained. 
[0097] Advantageously, the nimesulide/polymeric carrier ratio 1 :4 w/w has shown a greater percentage of the ad- 
sorbed active ingredient. 

[0098] For the purpose of definitively excluding influence of the solvent utilised in preparing the activated complex, 
nimesulide and cross-linked PVP were treated separately in acetone; after solvent removal the two solids were mixed 
(nimesulide : PVP ratio = 1 :4 w/w) and the mixture was analysed. The related thermogram shows the presence of the 
two crystalline forms in nimesulide, highlighted by the X-ray diffraction spectrum, FIGURE 6. 

[0099] The presence in the FTIR spectrum of the band relating to NH (3300 cm-1 ) shows the absence of electrostatic 
interactions between nimesulide and Crospovidone when a direct mixture (a mere mechanical mixing) is carried out 
between the two powders previously treated with acetone. 

[0100] Given hereinafter are examples of controlled-release pharmaceutical formulations being the object of the 
present invention. 

[0101] FORMULATION 1 : repeated-action granules with quick breakdown ordisgregation (stomach), atpH > 6 (small 
intestine) and at pH > 7 (larae intestine). 



Hocr ri r\\ i r\ n 
Ucswl ifjuun 


Components 


i t?iri 1 1 iu ivjyy uicicin t?i i ifj luycu 


Coating A: protective film 


NSP 


500 mg 


Micro granules are obtained by 


soiuoie ai a pn < o 


(equal to nimesulide 


1 00 mg) 


coctung oi i\or in V3ian ^iiuiuizea 




bed) , until a constant weight and 




Hydroxyethylcellulose 


60 mg 


full and homogeneous 








uniformity 




Triethyl citrate 


5 mg 






Talc 


1mg 




Coating B: protective film with 


NSP 


250 mg 


Microgranules are obtained by 


mixed lattice with portion soluble 


(equal to nimesulide 


50 mg) 


coating of NSP in Glatt (f luidized 


at pH > 6.00 and insoluble part 


bed), until a constant weight and 




Eudragit L 12.5 (dry substance) 


(32 mg) 


full and homogeneous 




Eudragit S 12.5 (dry substance) 


(15 mg) 


uniformity 




PEG 400 


37 mg 






Triethyl citrate 


3 mg 






Soybean lecithin 


2 mg 






Talc 


1 mg 




Coating C: protective film with 


NSP 


250 mg 


Microngranu les are obtained by 


mixed lattice with portion soluble 


(equal to nimesulide 


50 mg) 


coating of NSP in Glatt (fluidized 


at pH > 7.00 and insoluble part 


bed), until a constant weight and 




Eudragit S 12.5 P (dry 


(32 mg) 


full and homogeneous 




substance) 




uniformity 




Eudragit RS (15 mg) (dry 


12.5 






substance) 








PEG 400 


50 mg 






Soybean lecithin 


2mg 






Triethyl citrate 


3 mg 






Talc 


1 mg 
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(continued) 



Description 


Components 


Technology therein employed 


Mixing of microgranules with 
coating A -B - C 






Mixing of microgranules 
obtained in Glatt is carried out in 
a normal biconic mixer over a 
period of time at least as long as 
20' 


Preparation of microgranules 
t?ALrifjienis ana venicies 


C.M.C. Na 
Polyvinyl pyrrolidone 
Sorbitol powder 

nopal LdiTie 

Precipitated silica 
Fruit flavour powder 


250 mg 
250 mg 
1000 mg 
15 mg 
120 mg 
55 mg 


Components are sieved and 
submitted to a dry-granulation 
process, with formation of 
microgranules of the same size 
as the mixture of microgranules 
A -B and C 


Final mixing 


Mixing of microgranules A - B 
and C + microgranules 
excipients and vehicles 




The final mixing of 
microgranules is carried out in a 
normal biconic mixer over a 

Deriod Of timp at IfPQt ac lr»nn ae 

30' 


Envelope of coupled Al/Paper/ 
PE 


Heatsealed packets of 
appropriate sizes and measure 




The mixture is automatically 
packaged at the described 
weight by an appropriate 
packaging machine with final 
sealing. 



30 



35 



STUDY ON THE CONTROLLED RELEASE "IN VITRO" OF FORMULATION 1 

[0102] The microgranule mixture was submitted to control of dissolution "in vitro" by the USP XXIII method modified 
in the composition of the simulated gastrointestinal fluids (of an exactly known volume) 

^heSrornrresl^ 6 " 1 ^ 6 "~ * ^ a9ainS ' " S ^ ° f kn ° W " ™* "«*- 



40 



45 



A. After 1 1 hour (pH 1 .50): the dosed-nimesulide amount is equal to 97.90 mg (first simulating liquid) 
sirniglquT * *" ^ ^ + ^ ** d ° Sed - nimesulide amount is e " ual * S.ss'mg (second 

C. After 4 hours ; (pH 6.90): the dosed-nimesulide amount is equal to 47.21 mg (third simulating liquid)- 
SmuSli JqSj; 10 SeV6nth h ° Ur 6 ' 9 ° + ? ' 20): d ° Sed - nimesulide amount is e " ual t0 3 - 1 ° ™9 (third 
E. After 8 hours (pH 7.20): the dosed-nimesulide amount is equal to 49.05 mg (fourth simulating liquid). 

it p°H I 7?ar'ge l ^It l ine J ). 2: repeated " aCti ° n table,S With < uk * breakdown (stomach), at pH > 6 (small intestine) and 



Description 


Components 


Technology therein employed 


Microgranules A: Preparation of 
compacted nimesulide with 
formation of granules of 
controlled size 


NSP 

(equal to nimesulide 
Magnesium stearate 


500 mg 
1 00 mg) 
2.5 mg 


Microgranules of controlled 
particle size are obtained by 
compacting the dry mixture, by 
means of a Ronchi compacting 
machine, and subsequent 
passage on a granulator with a 
welldefined mesh size 



so 



55 
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(continued) 





Description 


Components 


Technology therein employed 


5 


Coating B: protective film with 
mixed lattice with portion soluble 
at pH > 6.00 + insoluble part 


NSP 

(equal to nimesulide 

Eudragit L 12.5 (dry substance) 


250 mg 
50 mg) 
(32 mg) 


Microgranules are obtained by 
coating of NSP in Glatt (fluidized 
b&ch until a constant wpinht flnrl 

WWW J « Wl »IH C* WWII OIC1I 1 l WW W 1 \-l 1 1 I CI 1 1 V~J 

full and homogeneous 






Eudragit S 12.5 (dry substance) 


(15 mg) 


uniformity 


10 




PEG 400 
Triethyl citrate 
Talc 


37 mg 
3 mg 
1 mg 




15 


Coating C: protective film with 
mixed lattice with portion soluble 
at pH > 7.00 and insolube part 


NSP 

(equal to nimesulide 

Eudragit S 12.5 P (dry 
substance) 


250 mg 
50 mg) 
(32 mg) 


Microngranules are obtained by 
coating of NSP in Glatt (fluidized 
bed) 5 until a constant weight and 
full and homogeneous 
uniformitv 

Ul III wl 1 1 IIUV 


20 




Eudragit RS (15 mg) (dry 
substance) 

PEG 400 

Triethyl citrate 


12.5 

50 mg 
3 mg 




25 




Talc 


1 mg 






Mixing of microgranules with 
coating B - C + microgranules A 






Homogeneous mixing of 
microgranules obtained in Glatt 
with microgranules A is carried 


30 








out in a normal biconic mixer 








(Gallo). over a period of time at 
least as long as 20' 


35 


Tablets: Base unit (pellet) 
designedforsubsequent coating 
step in a rotating pan (coated) 


Homogeneous mixing of ! 
microgranules A-B and C CMP ; 

PVP 

Magnesium stearate 


100 mg 

20 mg 
2.5 mg 


Components are submitted to 
direct compression by a Ronchi 
compressing machine, with 
formation of pellets of 
appropriate size and weight 


40 


Coating process: pellets are 
submitted to homogeneous | 
filming in a rotating pan 


Pellets Hydroxyethylcellulose 

Triethyl citrate 

Talc 


40 mg 
5 mg 
1 mg 


Coating is carried out in a 
rotating pan to form pills with a 
spray process 



STUDY ON THE CONTROLLED RELEASE "IN VITRO" OF FORMULATION 2 

[0105] The microgranule mixture was submitted to control of dissolution "in vitro 1 * by the USP XXIII method modified 
in the composition of the simulated gastrointestinal fluids (of an exactly known volume). 

[0106] The amount of nimesulide was determined by HPLC ; against an external standard of known title: analyses 
gave the following results: 

A. After 1 hour (pH 1 .50): complete disgregation of the protective coating and the pellet with release of powder 
and microgranules in solution; the dosed-nimesulide amount is equal to 104.22 mg (first simulating liquid); 

B. From the second to the third hour (pH 4.5 -s- 6.9) : no further disgregation of microgranules with release of powder 
in solution; the dosed-nimesulide amount is equal to 2.76 mg (second simulating liquid); 

C. After 4 hours (pH 6.90): further disgregation of microgranules with release of powder in solution. The dosed- 
nimesulide amount is equal to 48.15 mg (third simulating liquid): 

D. From the fifth to the seventh hour (pH 6.90 7.20): no further disgregation. The dosed-nimesulide amount is 
equal to 1.89 mg (third simulating liquid); 
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in sTuZn °rZ ( ^JJ 3 diSgre9ati ° n of the "^granules present is observed with release of powder 

m solution. The dosed-n.mesul.de amount is equal to 48.44 mg (fourth simulating liquid). 



10 



15 



20 



25 



30 



35 



40 



45 



[0107] FORMULATION 3: single-dose packet of immediate release. 



Description 


Components 


Technology therein employed 


Active ingredient granules 


NSP 

(equal to nimesulide 

Cetomacrogol 

Sucrose 

Hydrated citric acid 
Orange flavour 


500 mg 
100 mg) 

8 mg 
1 842 mg 
50 mg 
50 mg 


Powders are sieved by a vibrating screen so as to 

obtain a homogeneous particle size. 

Microgranules are produced through wet 

granulation in a fluidized bed., through normal 

process parameters uQinn » nnnniatinn _ _ .*- _ 
■ k m * **' • , »' iw *>. ui>niy d gicinuiaung solution 

obtained by dissolving Cetomacrogol 1 000 and an 

appropriate amount of sucrose in purified water. 


Si ininn 

uauy i ny 






The particle size is made homogeneous through 
gauging carried out on an oscillating granulator 


End mixing 






Homogeneous mixing of the obtained granules in 
a fluidized bed is carried out through a normal 
mixer with a moving body (e.g. a biconic mixer) 
over a period of time of about 20-30 minutes 


Packaging in packets 






The homogeneous granules are packaged in 
single-dose packets, each containing 3 g ; suitably 
heat-sealed by an appropriate machine I 



SIX tI h e e n^r rmaC ? UtiCal P^ parations bei "9 the ° b ie<* <* the present invention (example 1 and example 2) are 

srr: sr^^* 9 ^ in three or more m — — °< - - - ~ 

wilS u J!!!, S H K St3 K CeS Uti " 2ed mSre COati " 9 f ° r oraano,e P«o Ptoses (smell and taste) are those known and 
To m7th!Sn , V h ^ r6Sent Pharmaceutical technology, such as more or less-substituted celluloses for example 
e.g. methylcellulose, hydroxypropylcellulose and hydroxyethylpropylcellulose example, 

ShilSJ AdVanta9e ° USly ' the Pharmaceutical forms being the object of the present invention can be in the form of 
tablets, capsules and packets, both of an immediate action and a delayed or controlled-release action extempoTary 

KnVi, a DeVe, ° pment 0f f form characterized by a greater dissolution velocity as compared with traditional formula- 
TLlZ t aPP h r °T' ate Sei8Ctl0n ° f pharmace "tica..y acceptable excipients and/or vehicles, and an approphateX- 
SST >k 'TTT' SnSUreS 3 hi9h6r and qUiCker absor Pti°n of the molecule and a more marked and eariSdSSl 
effect w,th a dual advantage: on the one hand, the possibility of a better use of the substance in painfuts^tionTo 

nimS« V 3 Str ° n9 ana,9£SiC eff6Ct and ° f 9UiCk a PP aa -nce, on the other hand a »S 2 

alaS a rl ^T naM T- b6CaUSe * iS Mke,y that ' Since a Pharmaceutical form of improved absoSon 2 
available a reduced dose can be used as compared with those presently suggested as dosage 

ElJSi COnnec i t '°" with the above ' Preparation of other useful pharmaceutical forms is made possible such as for 
example a gum gel to be used in the inflammatory forms of the mouth mucosa 



50 



Claims 
1 



nhJ™ Si °?-T P ' eX ° f 3 96neral f ° rmUla t nimesuli de :P olymeric carrier], in which nimesulide is adsorbed on the 
ubfeTwati " 9CCeP P °' ymeriC Carri6r ' S6leCted fr ° m * he 9r ° UP COmpriSi " 9 the h y drophi,ic Polymers inso' 

55 2 ' t^S^L" ? aimed , in Cla ' m 1 ■ in which lhe hydrophilic polymer insoluble in water is selected from, polyvinyl 
pyrrol.done and derivatives thereof, Polyplasdone XL, Polyplasdone XL-1 and Polyplasdone INF-10. 

3. A complex as claimed in claim 1 , in which the nimesulide and polymeric carrier are in a ratio by weight included 
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between 1:10 and 10:1 . 

4. A complex as claimed in claim 3, in which the nimesulide and polymeric carrier are in a ratio by weight included 
between 1:5 and 5:1 . 

5 

5. A complex as claimed in claim 1 , wherein the nimesulide is adsorbed on the polyvinyl pyrrolidone polymer in a 
ratio by weight of 1 :4. 

6. A complex as claimed in claim 1 , wherein the nimesulide adsorbed on the polymeric carrier is in an amorphous 
10 form and has a higher passage speed into a solution than the nimesulide in a solid crystalline form. 

7. A process for preparing the inclusion complex as claimed in claim 1 , comprising a step of adsorbing the nimesulide 
on a polymeric carrier to obtain a complex of a general formula [Nimesulide.polymeric carrier] in which the 
nimesulide is present in an amorphous form. 



15 



25 



40 



8. A process as claimed in claim 7, in which the adsorbing step is implemented by: 



preparing a solution comprising nimesulide and a polar organic solvent; 

adding a predetermined portion of the solution comprising nimesulide to a predetermined portion of the poly- 
ps rneric carrier; 

eliminating the employed solvent from the solution until an inclusion complex of a general formula [nimesulide: 
polymeric carrier] is obtained in which the nimesulide is adsorbed on the polymeric carrier. 



9. A process as claimed in claim 7 S wherein the adsorbing step is implemented by: 



pre-mixing a predetermined portion of powered nimesulide with a predetermined portion of powered polymeric 
carrier until a homogeneous nimesulide-polymeric carrier mixture is obtained; 

co-grinding the mixture comprising the nimesulide and polymeric carrier in a high-energy mill until an inclusion 
complex having a general formula [nimesulide:polymeric carrier] is obtained, in which the nimesulide is ad- 
30 sorbed on the polymeric carrier. 

10. A pharmaceutical formulation comprising an inclusion complex as claimed in claim 1 . in combination with at least 
one polymer and at least one pharmaceutically acceptable surface-active agent. 

35 11. A formulation as claimed in claim 10, in a form adapted for oral and rectal administrations in which the active 
ingredient is combined with at least one gastro-resistant and entero-soluble material and at least one pharmaceu- 
tically acceptable surface-active agent. 



12. A formulation as claimed in claim 10, in the form of a unitary dosage containing 10 to 500 mg of active ingredient. 

13. A formulation as claimed in claim 12, which is in a form adapted for controlled release of the active ingredient. 



14. A process for preparing a pharmaceutical formulation having an analgesic action, which comprises a complex as 
claimed in claim 1 , in which said complex is mixed with at least one gastro-resistant and entero-soluble material 

45 and at least one pharmaceutically acceptable surface-active agent. 

15. An inclusion complex [nimesulide:polymeric carrier] as claimed in claim 1 , for use as an analgesic medicament in 
an anti-inflammatory, antipyretic and analgesic therapy. 

50 16. Use of the inclusion complex [nimesulide:polymeric carrier] as claimed in claim 1 , for preparation of a medicament 
for treatment of diseases associated with an anti-inflammatory, antipyretic and analgesic therapy. 



55 
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